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From: Wagaw, Wally (DEQ) <WAGAWW@m|ch|gan gov>

Sent: Friday, April 25, 2014 3:27 PM

To: . Kolak, Shari. .

Cc: - Franks, Robert (DEQ)

Subject: MDEQ Staff Comments on the Second FYRR for KL Ave. Suerfund Site, Kalamazoo,
_ Michigan

Attachments: ' West KL Streamllined FYR Report 4-1-14_CHT.docx

Hello Shari,

Attached are our comments on the second FYRR for the KL Ave. Landfill Superfund site. Please
consider these to be our formal comments for the record.

The Report was well written. It was concise and to the point.
Please consider the folldwing points as you finalize The FYRR:

e The response to Question B in Section IV (Technical Assessment), in our opinion, should
be NO as we now have copious amounts of updated toxicity data available on 1,4-
Dioxane which would make it possible to re-evaluate appropriateness of the remedy in
place.

e The issue of plume source control needs to be revisited. The plume is leaving the landfill
proper and moving to the north and north-west. The effectiveness of the MNA remedy is
questionable.

e Vapor Intrusion studies may need to be conducted in the residences close to the landfill
to prevent potential explosion due to trapped gas in basements or in pipes.

N

Thanks.

Please contact me if you have any questions on our comments. -

Wally

Walelign Wagaw

Senior Project Manager
MDEQ-RRD, Superfund Section
Constitution Hall 5S

525 W. Allegan St.

Lansing, MI 48933
517-284-5165

wagaww @michigan.gov
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EXECUTIVE SUMMARY

This is the second Five-Year Review (FYR) for the West KL Avenue Landfill Superfund (Site)
(a/k/a K&L Avenue Landfill) located in Oshtemo Township, Kalamazoo County, Michigan. The
purpose of this FYR is to review information to determine if the remedy is and will continue to
be protective of human health and the environment. The triggering action for this statutory FYR
was the signing of the previous FYR on 5/11/2009.

The Site, formerly known as the Oshtemo Township Dump or the Kalamazoo County Landfill, is
located approximately three miles west of the incorporated boundary of the City of Kalamazoo.
The Site is approximately 87 acres and is surrounded by a mixture of farms, rural residential and
undeveloped property. The Site operated as a small, twenty acre private dump from about 1955
until 1960 when Oshtemo Township acquired the initial parcel of property for use as a sanitary
landfill. Throughout the 1960s, the Township operated the landfill as a municipal landfill. In
1968, Kalamazoo County entered into an agreement with Oshtemo Township to use the Site as a
county-wide landfill. The County acquired additional acreage adjacent to the landfill to create
the present 87-acre landfill Site. From approximately 1968 to 1974, the landfill accepted
industrial, commercial and municipal waste. An estimated 5 million cubic yards of refuse,
including some bulk liquids and drummed chemical wastes were disposed of in the landfill. The
landfill was in operation until 1979 when it was closed by the Michigan Department of
Environmental Quality (MDEQ) due to the detection of volatile organic compounds (VOCs) in
residential drinking water supply wells downgradient of the Site.

In 2006, the Potentially Responsible Parties (PRPs) capped the landfill with a multi-layer,
impermeable cover and installed a gas collection system. In 2008, the passive gas venting
system was converted to an active gas collection system. Sixty-two monitoring wells are
sampled annually and semi-annually to evaluate the effectiveness of the Monitored Natural
Attenuation groundwater remedy. As of this second FYR, a narrow groundwater plume
containing 1,4-diethylene dioxide (herein referred to as 1,4-dioxane) originates from the landfill
and extends downgradient, approximately 2 miles to the northwest in the vicinity of 22" Street
(herein referred to as VanKal Street) and West J Avenue. The most downgradient portion of the
groundwater plume that exceeds _the current Michigan Part 201 Residential Drinking Water
Criteria (DWC) is located near 10711 W. Main Street.

This second FYR determined that the remedy for OUI is protective in the short-term. The
landfill cover prevents exposure to landfill waste and reduces the amount of contamination
reaching the groundwater. The perimeter fence restricts public access to the Site thereby
protecting the integrity of the landfill cap and reducing the potential for direct contact with waste
materials. Municipal water is provided to residents impacted by groundwater contamination
thereby preventing exposure to contaminated groundwater. Institutional controls (deed
restrictions) are in place at the landfill to restrict potable groundwater use and future
development of the property. In order for the remedy to be protective in the long-term,
additional source control and/or contingent measures need to be evaluated and implemented to
reduce 1,4-dioxane and THF concentrations in groundwater and prevent further expansion of the
groundwater plume. Additionally, groundwater ICs (groundwater ordinance) needs to be
implemented to prevent public exposure to contaminated groundwater.



Five-Year Review Summary Form

SITE IDENTIFICATION

Site Name: West KL Avenue Landfill

EPA ID: MID9800506463 .

Region: 5 State: =M1 City/County: Kalamazoo County, Michigan

NPL Status: Final
Multiple OUs? Has the site achieved construction completion?
No Yes

Lead agency: EPA

Author name (Federal or State Project Manager): Shari Kolak

Author affiliation: EPA

Review period: 12/2/2013 - 3/31/2014

Date of site inspection: 4/3/2014

Type of review: Statutory

Review number: 2

Triggering action date: 5/11/2009

Due date (five years after triggering action date): 5/12/2014




Five-Year Review Summary Form (continued)

ou1 Issue Category: Institutional Controls
Issue: Groundwater ICs are not in place.
Recommendation: Implement Groundwater IC ordinance.
Affect Current Affect Future Party Oversight Party | Milestone Date
Protectiveness Protectiveness Responsible
No Yes PRP EPA/State 1/30/2015
ou1 Issue Category: Remedy Performance
Issue: Groundwater monitoring data has not demonstrated that MNA is effective
at reducing 1,4-dioxane and THF concentrations in the groundwater. The 1,4-
dioxane and THF groundwater plumes also appear to be expanding and MNA is
not expected to meet cleanup goals for 1,4-dioxane and THF within a reasonable
timeframe.
Recommendation: Evaluate and implement additional source control/contingent
remedies to reduce 1,4-dioxane and THF concentrations in the groundwater and
to prevent further migration of plume into Van Buren County.
Affect Current Affect Future Party Oversight Party | Milestone Date
Protectiveness Protectiveness Responsible
No Yes PRP EPA/State 7/31/2014
(010} } Issue Category: Remedy Performance
Issue: Full extent of groundwater contamination northwest of the landfill (near
(VanKal Street & West J Avenue) is unknown.
Recommendation: Further investigate the plume’s leading edge to determine the
full extent of contamination.
Affect Current Affect Future Party Oversight Party Milestone Date
Protectiveness Protectiveness Responsible
No Yes PRP EPA/State 8/29/2014
(010)1 Issue Category: Remedy Performance

Issue: Existing monitoring wells P-70, P-71, P-72, and P-74 cannot serve as
sentinel wells since these wells are contaminated.




Recommendation: Iastal-additional sentinel-wels-downgradient-of the

petentially-vulnerable-wells:Install additional sentinel wells downgradient of the
groundwater plume (VanKal Street & West J Avenue) to provide early warning
for potentially vulnerable wells.

Affect Future Milestone Date

Protectiveness

Affect Current
Protectiveness

Party
Responsible

Oversight Party

No Yes PRP EPA/State 8/29/2014

[0)0)1 Issue Category: Institutional Controls

Issue: O&M Plan must be amended to include monitoring, maintaining and
enforcing effective ICs.

Recommendation: Update O&M Plan to require inspection of ICs (deed
restrictions) at the landfill property to ensure long-term stewardship, which
includes implementing, monitoring, maintaining and enforcing effective ICs.

Affect Current
Protectiveness

Affect Future
Protectiveness

Party
Responsible

Oversight Party

Milestone Date

No

Yes

PRP

EPA/State

2/23/2015

OU1 & Sitewide Protectiveness Statement(s)

Protectiveness Statement:

This second FYR determined that the remedy for OU1 is protective in the short-term. The landfill
cover prevents exposure to landfill waste and reduces the amount of contamination reaching the
groundwater. The perimeter fence restricts public access to the Site thereby protecting the integrity of
the landfill cap and reducing the potential for direct contact with waste materials. Municipal water is
provided to residents impacted by groundwater contamination thereby preventing exposure to
contaminated groundwater. Institutional controls (deed restrictions) are in place at the landfill to
restrict potable groundwater use and future development of the property. In order for the remedy to be
protective in the long-term, additional source control and/or contingent measures need to be evaluated
and implemented to reduce 1,4-dioxane and THF concentrations in groundwater and prevent further
expansion of the groundwater plume. Additionally, groundwater ICs (groundwater ordinance) needs to
be implemented to prevent public exposure to contaminated groundwater.
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INTRODUCTION

The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of
aremedy in order to determine if the remedy will continue to be protective of human health and
the environment. The methods, findings, and conclusions of reviews are documented in five-year
review reports. In addition, FYR reports identify issues found during the review, if any, and
document recommendations to address them.

The U.S. Environmental Protection Agency (EPA) prepares FYRs pursuant to the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section
121 and the National Contingency Plan (NCP). CERCLA 121 states:

“If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such remedial
action to assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the judgment of
the President that action is appropriate at such site in accordance with section [104] or
[106], the President shall take or require such action. The President shall report to the
Congress a list of facilities for which such review is required, the results of all such
reviews, and any actions taken as a result of such reviews.”

EPA interpreted this requirement further in the NCP; 40 Code of Federal Regulations (CFR)
Section 300.430(f) (4) (ii), which states:

“If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such actions no less often than every
five years afier the initiation of the selected remedial action.”

EPA conducted a FYR on the remedy implemented at the West KL Avenue Landfill Superfund
Site in Kalamazoo County, Michigan. EPA is the lead agency for overseeing the PRPs on-going
operation and maintenance of the remedy for the Site. Michigan Department of Environmental
Quality (MDEQ), as the support agency representing the State of Michigan, has reviewed all
supporting documentation and provided input to EPA during the FYR process.

This is the second FYR for the West KL. Avenue Landfill Superfund Site. The triggering action
for this statutory review is the completion date of the previous FYR. The FYR is required due to
the fact that hazardous substances, pollutants, or contaminants remain at the Site above levels
that allow for unlimited use and unrestricted exposure. The site consists of one Operable Unit, all
of which are addressed in this FYR.



. PROGRESS SINCE THE LAST REVIEW

Table 1: Protectiveness Determinations/Statements from the 2009 FYR

ou# Protecu_ven.css Protectiveness Statement
Determination
oul1 Short-term The remedy at West KL currently protects human health and the
Protective environment in the short-term because the remedy prevents direct contact

and exposure to contaminants in the landfill waste and groundwater,
through implementation of the following actions: constructing an
engineered cover over the landfill wastes that prevents direct contact
with contaminants and reduces the release of contaminants into the
environment; connecting over 2000 homes within the proposed GRUZ to
a potable water supply by providing hook-ups to city water or by
constructing an new potable well in the deeper aquifer; installing a fence
around the West KL property to restrict access to the landfill and its
contaminants; and imposing IC deed restrictions on the landfill property
-| prohibiting land development and groundwater use. Long-term
protectiveness of this remedy relies on compliance with ICs. Compliance
with ICs requires implementation of ICs and long-term stewardship of
monitoring, maintaining and enforcing these landfill and groundwater
ICs. This stewardship requires additional IC evaluation activities of the
deed restrictions and will require amending the proposed GRUZ and
implementing a countywide groundwater use ordinance to effectively
prohibit potable groundwater use from two additional homes that may be
potentially impacted. As proposed, the ordinance requires all homes
within the GRUZ to abandon potable use of existing private drinking
water wells and connect to the city water supply. The West KL remedy
will protect human health the environment in the long-term because the
landfill cover will reduce the release of contaminants to the environment
while preventing direct contact threats, and the groundwater remedy of
MNA will attain long-term protectiveness when groundwater cleanup
standards are achieved through the plume area. Although the
effectiveness of MNA to achieve cleanup standards within a reasonable
time-period will be evaluated in 2010, five years after initial the landfill
cap construction, groundwater data collected both prior to and after the
landfill cap construction show reductions in many of the groundwater
contaminant concentrations. The long-term protectiveness of the remedy
relies on the stewardship of implementing, monitoring, maintaining and
enforcing the landfill ICs, to prevent the exposure to contaminants from
the landfill.

Over200homesi(mot 20000 -~ - -~ . E ‘[Commenhd [CHTL]: Is it really > 2000 homes? I think i

>200 in 2009, and might be closer to 300 this year.




Table 2: Status of Recommendations from the 2009 FYR
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Recommendation 2 —Implement Groundwater IC Ordinance

o This recommendation was considered but not implemented. Subsequent to the First
FYR, EPA and MDEQ determined that additional groundwater investigations were
needed to fully define the extent of the groundwater plume. This would need to be done
before EPA could endorse the proposed Groundwater Restricted Use Zone (GRUZ)
boundary and before the PRPs could submit the GRUZ application to Kalamazoo County
for consideration of a groundwater ordinance.

Recommendation 3 — Update O&M Plan and Develop IC Plan

e This recommendation was considered but not implemented. This recommendation could not
be implemented until the extent of the groundwater plume was fully defined, as discussed
above.

Remedy Implementation Activities

The table below summarizes the activities implemented since the previous FYR.

July - August 2009 Municipal water main extended along West Main (M-43).
Residences on West Main between Wickford and 1% Street were
connected to municipal water

October - December 2009 Municipal water connections and residential well abandonments
were conducted at residences on 1¥ Street

November 2009 Monitoring wells P-67 and P-68 installed

February 15, 2010 P-67 and P-68 sampled

May 10, 2010 Residential well P-10711 converted to RA monitoring well

May 14 - May 17, 2010 Monitoring wells P-69 and P-70 installed

January - June 2011 O&M inspection of landfill cap, perimeter gas probes, and active

gas collection system

February 16, 2011 Quarterly RA groundwater monitoring

Supplemental residential property well sampling along West J,
February 24 - May 2, 2011 West L, West KL and Oshtemo Trace, per Agencies request

11



April 7-8,2011

Annual RA groundwater monitoring

March 31 - April 14, 2011

Annual residential property well monitoring

July 8, 2011

Additional Hydrogeological Investigations conducted, per Agencies
request

September 12 - October 14, 2010

Additional Hydrogeologic Investigations conducted to define the
extent of the downgradient extent of groundwater plume

September 16 - October 12, 2011

Monitoring wells P-71, P-72, P-73, P-74, P-75 installed

October 10 - October 25, 2011

Semi-Annual RA groundwater sampling

August - December 2011

Municipal water connections and well abandonment provided to 26
residences along West Main (M-43), Van Kal Street, West J
Avenue, Almena Drive and Wickford Drive. 17 residential
property wells were abandoned.

February 1, 2012

Quarterly RA monitoring

April 9 - April 25, 2012

Annual RA groundwater monitoring

April 12,2012

Annual residential property well monitoring

Spring 2012

Municipal water connection at 10695 W Main

July 25,2012

Quarterly RA groundwater sampling

July 30 - October 1, 2012

Semi-annual residential property well monitoring

July 2012 - December 2012

O&M of the landfill cap including quarterly site inspection of
landfill cap, perimeter gas probes, and active gas collection system

September 17 - 21, 2012

Municipal water connections provided to 2 residents on Wickford.
One residential well abandoned and the other well was
disconnected from home.

October 15 - October 24, 2012

Semi-annual RA groundwater monitoring

12
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September 16 - September 24, 2013

Semi-annual RA groundwater sampling
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December 2012 - December 2013

O&M of landfill cap, perimeter gas probes, and active gas
collection system

Site Soil (OU1) | Yes Yes

Table 4: Summary of Planned and/or Implemented ICs
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landfill

property area
Oroundwater | pronipit
Parcels groundwater  |.Restrictive Covenant,
On-Site Vs ¥es identifiedin | “S€ until recorded at vol 15325 (liber 1720
Groundwater Appendix B cleanup page 1118) at Kalamazoo Ceounty
(OUl) “Aitachment ’1 standards are | recorder’s office on April 19, 1994
achieved
Prohibits
Groundwater :::ﬁkmg i
Restricted installdtion Kalamazoo County Amendment to
Use Zone Vit Ared Kalamazoo County Sanitary Code,
shown in of October 7, 2003
Appendix B, J
Off-Site v 3 ) Figure 6, °°““”3“":1‘°d
Groundwater SIOUNCNGRL
Groundwater | Prohibit
Restricted groundwater
;ils‘:'wznoif zls:aﬁﬂgl Groundwater Ordinance (Planned)
Appendix B, | standards are
Figure 6. achieved

System Operation/Operation and Maintenance Activities

O&M consist of quarterly inspections of the landfill cap cover system, landfill gas (LFG)
extraction wells, perimeter gas monitoring probes, access roads, signage, security fence, storm
water management system and perimeter roads. During this FYR period (2009-2014), quarterly
inspections occasionally noted that small trees had fallen on perimeter fence, weeds and
overburden growing on roadway, barbwire on fence needs repair, and wash out conditions due to
heavy rainfall. All issues identified during the landfill inspections were fixed. In 2012, erosion
repairs and surface water management enhancements were made to address erosion issues
associated with perimeter roads and drainage features. Trees were also cut, perimeter fence

repaired, and landfill grass mowed.

Routine monitoring of the LFG collection system is also performed. Thirty-five active LFG
extraction wells are sampled monthly for methane, oxygen, carbon dioxide and nitrogen. Routine
maintenance (checking flare system and operations, greasing blower, cleaning flare system,
removing liquid ports on flare blowers) of the landfill gas blower/flare system is also performed
monthly. Twenty-three perimeter LFG monitoring probes are also sampled quarterly. LFG
monitoring probes along the western perimeter of the landfill and on the adjacent Balkema (now
Oshtemo Township) property historically have high methane readings (from 2005- May 2008)
with respect to background concentrations. Methane has not been detected during this FYR
period, with the exception of one sampling event. Methane was detected on July 15, 2011 in
eight perimeter gas monitoring probes above its’ lower explosive limit of 5%. Since then,

14




methane has not been detected. The KLA Group attributes the elevated methane readings to a
calibration issue with the GEM Gas meter. Overall, an estimated total of 3,255 pounds of VOCs
have been removed by the landfill gas system. Appendix B, Attachment 2 shows the estimated
mass of VOCs removed through gas collection system and flare from April 2009 through
October 2013.

The average annual cost/year for O&M of the landfill cap and gas collection system is $78,806.
The average cost/year of O&M for Monitored Natural Attenuation (MNA) sampling is $162,207.
Average annual costs/year for extension of municipal water supply to residents is $300,000.

III. FIVE-YEAR REVIEW PROCESS

Administrative Components

MDEQ was notified of the initiation of the five year review on 8/3/2013. The West KL Avenue
Landfill Superfund Site Five-Year Review was led by Shari Kolak of the EPA, Remedial Project
Manager for the Site. Walelign Wagaw of the MDEQ assisted in the review as the representative
for the support agency.

The review, which began on 8/5/2013, consisted of the following components:

e Community Involvement;

e Document Review;

e Data Review;

e Site Inspection; and

e Five-Year Review Report Development and Review.

Community Notification and Involvement

Activities to involve the community in the five-year review process were initiated with a meeting
in July 2013 between the RPM and Community Involvement Coordinator for the Site. A notice
was published in the local newspaper, the “Kalamazoo Gazette”, on Click here to enter a date.,
stating that there was a five-year review and inviting the public to submit any comments to the «
U.S. EPA. The results of the review and the report will be made available at the Site information
repository located at Kalamazoo Public Library, Oshtemo Branch, 7265 W. Main Street,
Kalamazoo, Michigan.

Document Review
This five-year review consisted of a review of relevant documents including O&M records and
monitoring data. Applicable groundwater cleanup standards, as listed in the September 28, 1990

Record of Decision (ROD), the February 27, 2003 First ROD Amendment, and the September
12, 2005 Second ROD Amendment, were also reviewed.
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Data Review

Groundwater MNA Remedy

The RA monitoring well network consists of 62 monitoring wells that are designed to monitor
the performance of the MNA groundwater remedy. All 62 monitoring wells are sampled
annually. Thirty-six of the 62 wells are sampled semi-annually. The RA monitoring well
network consist of three groups of wells; Source Area wells (wells near or adjacent to landfill),
Plume Area wells (within main plume area), and Sentinel wells (at downgradient edge of the
groundwater plume). All 62 monitoring wells are sampled annually for VOCs, select natural
attenuation parameters, and target parameters (1,4-dioxane, Tetrahydrofuran (THF), and Tert-
butanol (TBA). All 36 wells sampled semi-annually are tested only for target parameters. A
subset of the 36 wells is also tested for VOCs.

Table 5 shows the most recent semi-annual sampling results from September 16 - September 24,
2013. Annual and Semi-Annual Data Summary Reports from 2009-2013 can be found in the
Administrative Record at the local repository identified in Section III of this FYR.

Table S — RA Monitoring Well Network

27wells:

22 wells:

11 wells:

MW-15, P-32, P-33, P-42, P-34,
P-35, P-37, P-38, P-39, P-40, P-
41, P45, P-54, P-58, P-59, P-60,
P-62, P-64, P-65, P-68, P-69, and
P-70 through P-75

M-8, MW-13, P46, P48, P-49,
P-50, P-51, P-52, P-53, P-55, and
TW-4

MW-1, MW-12, P-19, P-20, P-
221, P-24, P-25, P-27, P-28, P-
29, P-30, P-31, P-36, P-43, P-44,
P-56, P-57, P-61, P-63, P-66, P-
67,and P-10711

v

Exceedance of Groundwater Remedial Action Objectives

A total of 33 monitoring wells were sampled during the most recent (Semi-annual RA sampling)
groundwater sampling event in September 2013. Thirteen of 33 monitoring wells sampled
during September contained VOC concentrations exceeding their respective Remedial Action
Objectives (RAOs). The RAOs for groundwater are the Michigan Part 201 Residential Drinking
Water Criteria (DWC).

The Part 201 DWC for the contaminants of concern at the Site is:

e 1.4-dioxane, 85 ug/L
e THF, 95 ug/L

e TBA, 3,900 ug/L

e Benzene, 5 ug/L

Eight monitoring wells_in the plume area and 5 monitoring wells in the source area (P-36, P-44,
P-56, P-57, P-61, P-63, P-66, and P-67, P-49. P-50. P-51. P-53. and TW-4) sampled in
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September 2013 contained 1,4-dioxane concentrations exceeding the RAO. Concentrations of
1,4-dioxane ranged from_120 ug/L (in P-51 and P-57) -87usA-—-inP-48) to 410 ug/L (in P-53).
SixEleven monitoring wells (P-36, P-44, P-495, P-50; P-1, P-52, P-53, P-56,P-57, P-63, P-67,
and TW-4) sampled contained THF concentrations exceeded the RAO _during September 2013.
Concentrations of THF ranged from 110 ug/L (in P-49) to 270 ug/L (in P-44). Twelve
monitoring wells were sampled for Benzene during September. 2013. Seven Six monitoring
wells (P-46. P-48, P-49, P-50, P-51, P-52 and P-53-and-FW-4) sampled contained benzene
concentrations exceeded the RAOs. Benzene concentrations ranged from 1262ug/L (in P-5246)
to 220 ug/L (in P-51). No monitoring wells exceeded the RAO for TBA.

Monitoring wells with 1,4-dioxane concentrations exceeding RAOs are located within the source
area and the main plume area. Monitoring wells with THF concentrations exceeding the RAO
are also located within the main plume area, with the exception of TW-4, which is located within
the source area. Monitoring wells with benzene and 1,4-dioxane concentrations exceeding their
respective RAOS are also located within the source area.

Groundwater Trends
Source Area Wells

Monitoring wells P-53 and P-49 are located adjacent to the landfill. There is substantial
variability in the contaminant levels observed in P-53. To illustrate this, trend analysis was
reviewed and compilied for the monitoring well P-53, which is located at the western edge of the
landfill. During the April 2010 monitoring event, 1,4-dioxane was detected in P-53 at 290 ug/L.
However, in April 2011, 1,4-dioxane was detected in P-53 at 1,000 ug/L. In April 2012, 1, 4-
dioxane was detected in P-53 at 36 ug/L and in April 2013, 1,4-dioxane was detected in P-53 at

760 ug/L.

The average trend for 1,4-dioxane in P-49 show slightly decreasing or stable conditions for 1,4~

dioxane concentrations. During the April 2010 monitoring event, 1,4-dioxane was detected in P-
49 at 450 ug/L. In April 2011, 1,4-dioxane was detected in P-49 at 300 ug/L. In April 2012, 1,4-
dioxane was detected in P-49 at 260 ug/L and in April 2013, 1,4-dioxane was detected in P-49 at

270 ug/L.

Sampling data for P-53 and P-49 from 2010-2013 is shown below. Trend charts for monitoring
wells P-53 and P-49 from 2002 -2013 are in Appendix B, Attachment 3.

Table 6 —Sampling Results for Source Area Wells P-53 & P-49 (2010-2013)

April | October | April | October | April | October | April | September
P-53 units | 2010 | 2010 | 2011 | 2011 | 2012 | 2012 2013 2013
1,4-dioxane ug/L | 290 260 1,000 110 36 690 760 410
THF ug/L 68 15 80 16 26 130 110 41
TBA ug/L | 500 130 390 240 190 440 410 330

17




Benzene ug/l | 260 89 380 NS 42 NS NS NS

Bold indicates concentrations exceed Part 201 DWC
NS — not sampled

April | October | April | October | April | October | April | September
P49 units | 2010 2010 | 2011 2011 | 2012 | 2012 2013 2013
1,4-dioxane ug/L | 450 430 :;00 310 260 210 270 260
THF ug/L 83 63 61 170 130 76 87 110
TBA ug/L | 620 560 510 640 570 620 530 490
Benzene ug/L 180 240 160 180 220 NS NS NS

Bold indicates concentrations exceed Part 201 DWC
NS — not sampled

Plume Area Wells

P-66

Monitoring well P-67 is located within and near the western extent of the contaminant plume.
During the April 2010 monitoring event, 1,4-dioxane was detected in P-66 at 99 ug. In April
2011, 1,4-dioxane was detected in P-66 at 92 ug/L. In April 2012, 1,4-dioxane was detected in
P-66 at 95 ug/L and in March 2013, 1,4-DD was detected in P-66 at 130 ug/L. Sampling data
shows an increasing trend for 1,4-dioxane in P-67.

P-67

Monitoring well P-67 is located within and near the western extent of the contaminant plume.
During the April 2010 monitoring event, 1,4-dioxane was detected in P-67 at 120 ug/L. In April
2011, 1,4-dioxane was detected in P-67 at 150 ug/L. In April 2012, 1,4-dioxane was detected in
P-66 at 140 ug/L and in March, 1,4-dioxane was detected in P-67 at 190 ug/L. Sampling data
shows an increasing trend for 1,4-dioxane in P-67.

826 Wickford

The residential well at 826 Wickford is located near the downgradient extent of the plume.
During the April 2009 monitoring event, 1,4-dioxane was detected at 15 ug/L. In April 2010,
1,4-dioxane was detected at 18 ug/L and in April 2011, 1,4-dioxane was detected at 49 ug/L.
Sampling data shows an increasing trend for 1,4-dioxane at 826 Wickford. This residential
property was connected to municipal water in September 2011.

Sampling data for P-66 and P-67 from 2010-2013 is shown in Table 7. Sampling data from 826

Wickford (2009-2011) is shown in Table 8. Trend charts for monitoring wells P-66 and P-67
(2006-2013) are in Appendix B, Attachment 4. Trend charts for 826 Wickford (2006/2009) is in
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Appendix B, Attachment 5.

Table7 — Sampling Results for Plume Area Wells P-66 & P-67 (2010 -2013)

1 April | October | April | October | April | October | March | September
P-66 units | 2010 | 2010 | 2011 | 2011 | 2012 | 2012 2013 2013
1,4-dioxane ug//L | 99 88 92 110 95 93 130 140
tetrahydrofuran | ug/L | 41 52 52 54 120 68 78 88
Tert-butanol ug//L | 310 250 340 360 370 580 470 430
Bold indicates concentrations exceed Part 201 DWC
April | October | April | October | April | October | March | September
P-67 | units | 2010 | 2010 | 2011 | 2011 | 2012 | 2012 2013 2013
1,4-dioxane ug//L | 120 130 160 150 140 120 190 170
tetrahydrofuran | ug/L | 80 97 120 100 160 110 150 160
Tert-butanol ug//L | 330 340 430 450 440 420 570 530
Bold indicates concentrations exceed Part 201 DWC
Table 8 — Sampling Results for 826 Wickford (2009-2011) ¥
' April August | October | April | October | April
826 Wickford units 2009 2009 2009 2010 2010 2011
1,4-dioxane ug//L 15 8 8 18 18 49
tetrahydrofuran ug//L 5 ND ND 5 ND 10
Tert-butanol ug//L 70 40 40 80 160 290

Bold indicates concentrations exceed Part 201 DWC

ND — Non-detect

Sentinel Wells

Not all sentinel monitoring wells at the leading edges of the plume have sufficient data to
determine trends in concentrations since the wells were installed fairly recently. However, it
ippears that contaminant concentrations at the furthest downgradient/leading edge of the plume
‘an Kal Street North of West Main) continue to increase. The two most downgradient
ritoring wells, P-70 and P-71, had 1,4-dioxane levels of 11 ug/L and 16 ug/L, respectively in
ser 2011. In October 2012, P-70 and P-71 had 1,4-dioxane levels of 14 ug/L and 13 ug/L,
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respectively. In March 2013, P-70 and P-71 had 1,4-dioxane levels of 21 ug/L and 20 ug/L,
respectively. In September 2013, P-70 and P-71 had 1,4-dioxane levels of 24 ug/L and 22 ug/L,

respectively.
Sampling data for P-70 (2010-2013) and P-71 (2011-2013) are shown below. Trend charts for P-

70 and P- 71 are is in Appendlx B Attachment 6 N&E&ﬁd—éhaﬁs—ﬁfe—pfe\&ded—feﬁp—?}—ﬁﬂee

Table 9 —Sampling Results for Sentinel Wells P-70 & P-71 (2010/2011-2013)

October | April | October | April | October | March | September
P-70 units 2010 2011 2011 2012 2012 2013 2013 *
1.4-dioxane ug//L 8.6 11 11 13 14 21 24
tetrahydrofuran | ug//L <2 <2 =2 <2 <2 6.7 54
Tert-butanol ug//L s3] <S5 7.6 9.1 13 20 22

*-P-70 installed in May 2010
* Quarterly sampling occurred in September instead of October.

October | April | October | March | September
P-71 units 2011 2012 2012 2013 2013*
1,4-dioxane ug//L 16 13 13 20 2
tetrahydrofuran | ug//L <2 24 2:7 4.1 6.7
Tert-butanol ug//L 19 18 23 33

NS= Not sampled
*=P-71 installed in September 2011
*Quarterly sampling occurred in September instead of October.

Overall Conclusions

There does not appear to be significant decreasing concentrations of contaminants released from
the landfill especially when comparing sampling data from Source Area wells. Large
fluctxuations in 1,4-dioxane in P-53 and/or stable conditions in P-49 indicate that contaminant
mass is still leaving the landfill. There is also an increasing trend in some plume area wells,
which indicate the plume is expanding. This is based on contaminant concentration for two
monitoring wells, P-66 and P-67, located within and near the western extent of the contaminant
plume, and for the residential well located at 826 Wickford. Plume expansion is evident by
comparing isoconcentration maps for 1,4-dioxane and THF from the Spring 2011, 2012, and
2013. See Appendix B, Figures 7, 8 and 9.

The performance standard for success of MNA is that contaminants show decreasing
concentrations, not just stable. Increasing trends at any location as well as the stable trends
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indicate that MNA is not be remediating the groundwater and the plume is not shrinking. Source
control is a fundamental part of MNA. Without effective source control, contaminant loading to
the aquifer will continue, plume expansion will continue, and MNA will not meet cleanup goals
within a reasonable timeframe. Under this situation, the MNA remedy will also not meet its
performance standard of returning the aquifer to a usable condition. Without effective source
control, contaminant loading to the aquifer will continue, plume expansion will continue, and
MNA will not meet cleanup goals within a reasonable timeframe. Under this situation, the MNA
remedy will also not meet its performance standard of returning the aquifer to a usable condition.

Residential Monitoring

Groundwater samples are collected by the KLLA Group from 56 residential wells and the
Kalamazoo County Health and Community Services Department (KCHCSD), under contract to

. the MDEQ, collects samples from 21 residential wells near the landfill. Groundwater samples by
the KLA Group are tested for specific landfill related VOCs, 1,4-dioxane and THF.
Groundwater samples collected by KCHCSD are tested for all volatile organic compounds and
specific landfill related contaminants (1,4-dioxane, THF, and TBA). Sampling frequency varies
(annual, semi-annual, biennially) based on groundwater flow direction and the proximity of the
resident well to the groundwater plume. Wells that have an increased potential risk of
contamination are sampled more frequently. All sampling results are reported to residents within
one week the KLLA Group and/or KCHS upon receipt of laboratory data. An updated Residential
Monitoring List (homes sampled and frequency of sampling) is in Appendix B, Attachment 7.

While there have been low-level detections of 1,4-dioxane and THF in some residential wells, all
groundwater samples, except for 10711 W. Main, were below the Michigan Part 201 DWC.
Concentrations of 1,4-dioxane in the well water at 10711 W. Main approached the Part 201
DWC in 2010. The KLA Group connected 10711 Main to municipal water and converted the
existing residential well into a RA monitoring well (P-10711). This well is now part of the RA
monitoring well network that monitors the performance of the MNA groundwater remedy. A
trend chart for some contaminant levels for P-10711 is included in the appendices.

Residential Monitoring — Data Summary Reports from 2009 to 2013 can be found in the
Administrative Record at the locations listed under Section III of this FYR.

Municipal Water Connections

As of this second five year review, a total of 296 residential properties have been connected to
municipal water. There are also 26 residential properties that connected to municipal water but
retained their private wells for irrigation and/or to operate heat pump systems. Seven residential
properties refused hook-ups and are using their private wells for drinking water.

Site Inspection
The inspection of the Site was conducted on 4/3/2014. In attendance were Shari Kolak, EPA;

Waleh gn Wagaw of the MDEQ, and Bill Gierke of Pfizer, representing the PRPs.
ers ar s. The purpose of the inspection was to assess the
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protectiveness of the remedy. During the inspection, monitoring wells, landfill cover, and site
security fence were inspected. No issues were noted during the site inspection.

Interviews

remedy that has been implemented to date. Interviews were conducted on Click here to enter a
date. Interviews are summarized below and complete interviews are included in Appendix B,
Attachment X.

IV. TECHNICAL ASSESSMENT

Question A: Is the remedy functioning as intended by the decision documents?

Yes, for the landfill cap component of the remedy. The landfill cap component of the remedy is
performing as expected and containment is effective at preventing exposure to landfill related
contaminants. The landfill cover prevents exposure via direct contact to waste materials. The
perimeter security fence and posted warning signs restricts public access to the Site thereby
reducing the potential exposure to landfill waste. ICs (deed restrictions) are in place for the
landfill. A Declaration of Restrictive Covenants and Environmental Protection Easement was
recorded with the Kalamazoo County Recorder of Deeds April 19, 1994. The covenant restricts
groundwater use and current/future land use of landfill property. Based on inspections and
monitoring results, there appears to be compliance with the land and groundwater use restrictions
at the landfill. Quarterly landfill inspections indicate there is no evidence of unauthorized access
by trespassers.

No, for the groundwater MNA component of the remedy. The groundwater MNA remedy is
effective in reducing biodegradable VOCs. and cleanup goals are expected to be met within a
reasonable timeframe. However, MNA is not effective in reducing concentrations of non-
biodegradable VOCs, particularly 1,4-dioxane and THF. The 1,4-dioxane groundwater plume
appears to be expanding and cleanup goals are not expected to be reached within a reasonable
timeframe. Additional source control and/or contingent measures, in accordance with the 2005
Second ROD Amendment, need to be evaluated and implemented to reduce concentrations of
1,4-dioxane in the groundwater and prevent further expansion and continued migration of 1,4-
dioxane into Van Buren County.

Groundwater ICs (GRUZ ordinance) is not yet in place. Although municipal water was provided
to 296 impacted residences, there are seven homeowners that refused municipal water hook-ups
and are currently using their private water supply wells for drinking water. There are also 26
homeowners that connected to municipal water but retained their private wells for irrigation
and/or to operate heat pump systems. Although these homes are connected to municipal water,
their private wells are not abandoned. Since the private wells are not abandoned, homeowners
are not prevented from using their private wells for drinking water and may potentially be
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exposed to contaminated groundwater. Exposure to contaminated groundwater will continue to
occur until such time as Kalamazoo County adopts the groundwater ordinance and amends its*
Sanitary Code.

Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and remedial action

objectives (RAOs) used at the time of the remedy section still yalid? . I Commented [WW(3]: No, There is volumes of available. |
toxicity data that ought to be used to evaluate the appropriateness of

- 5 ¥ A 4 the remedy in place. -
¥es- There is new toxicity data for 1.4-dioxane (chronic oral assessment related exposure was -

revised in 2010. and inhalation and carcinogenity assessments were revised in September 2013
http://www.epa.gov/iris/toxreviews/0326tr.pdf). There have been no other changes in exposure
assumptions, toxicity data, cleanup levels for other contaminants of concern. There have been
no changes to the and RAOs’ since the last five year review.

Question C: Has any other information come to light that could call into questioned the
protectiveness of the remedy?

Yes. Van Buren County does not have a mechanism (Sanitary Sewer Code) for implementinga - -{ Commented [WW(4]: deleie
county-wide groundwater ordinance. If the 1,4-dioxane groundwater plume continues to : -

migrate, and concentrations exceed Part 201 drinking water standards, additional residential

wells in Van Buren County will become impacted. Deed restrictions could be placed on

individual homes however, depending on the number of homes requiring deed restrictions, it

may be difficult to implement. If residents refuse to municipal water hook-ups and do not allow

deed restrictions on their property, residents could be exposed to contaminated groundwater.

Technical Assessment Summary

The landfill component of the remedy is meeting the RAOs of preventing direct contact and/or
inhalation of waste materials. Access restrictions are in place The ICs (deed restrictions) on the
landfill property are in place and are preventing direct contact and exposure to landfill wastes.
The majority of residential properties located within the proposed GRUZ are connected to
municipal water. However, some residences are using their private wells for drinking water and
may be exposed to contaminated groundwater. Existing groundwater data, both prior to and after
cap construction, indicate that the MNA remedy has eliminated and/or significantly reduced
some VOCs concentrations in the groundwater. However, MNA is not effective in reducing
concentrations of non-biodegradable VOC:s, particularly 1,4-dioxane and THF in the
groundwater and cleanup goals are not expected to be reached within a reasonable timeframe.
Additional source control and/or contingent remedies need to be evaluated and implemented to
reduce concentrations of 1,4-dioxane in the groundwater and prevent continued migration of 1,4-
dioxane plume into VanBuren County.

V. ISSUES/RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Table 10 - Issues and Recommendations/Follow-up Actions
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Affects
Protectiveness?

oU# Yasiie Recommendations/ Party Oversight Milestone
Follow-up Actions Responsible Agency Date (Y/N)
Current Future
Groundwater ICs are | Implement KLA Group |EPA and 3/31/2015 No Yes
OUI | not in place Groundwater IC MDEQ
ordinance

OUL | Groundwater Evaluate and KLA Group |EPA and No Yes
monitoring data has | implement MDEQ
not demonstrated additional source
that MNA is control/contingent
effective at reducing | remedies to reduce
1,4-dioxane and 1,4-dioxane and
THF concentrations | THF
in the groundwater. | concentrations in
The 1,4-dioxane and | the groundwater
THF groundwater and to prevent
plumes also appear | further migration of
to be expanding and | plume into Van
MNA is not Buren County.
expected to meet
cleanup goals for
1,4-dioxane and
THF within a
reasonable
timeframe.

OUL |l pull extent of Further investigate |KLA Group |EPA and Click here | Choose | Choose
groundwater the plume’s leading MDEQ toentera | anitem. | an item.
contamination edge to determine date.
northwest of the the full extent of
landfill (near contamination.

(VanKal Street &
West J Avenue) is
unknown.
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Affects

OU# Tsiie Recommendations/ Party' Oversight Milestone Protectiveness?
Follow-up Actions Responsible Agency Date Y/N)
Current Future
oul Existing monitoring | Install additional KLA Group |EPA and Click here No Yes
wells P-70, P-71, P- | sentinel wells MDEQ to enter a
72, and P-74 cannot | downgradient of the date.
serve as sentinel groundwater plume
wells since these (VanKal Street &
wells are WIJ Avenue) to
contaminated. provide early
warning for
potentially
vulnerable wells.
West J Avenue
OUl1 [ O&M Plan must be Update O&M Planto | KLA Group |EPA/State Summer Yes
amended to include require inspection of 2009
monitoring, ICs (deed restrictions)
maintaining and at the landfill
enforcing effective ICs | property to ensure
long-term

stewardship, which
includes
implementing,
monitoring,
maintaining and
enforcing effective
ICs

VL

In addition, the following are recommendations that improve effectiveness of the remedy but do
not affect current protectiveness and were identified during the Five-Year Review:

e Methane gas may be migrating (accumulating in soil (groundwater to soil pathway)

outside the landfill perimeter. EPA recommends the KLLA Group test for methane in soil

issue in the residences in the vicinity of the landfill. This should be

gas at nearby kesidences. } 77777777777777777777777777777777777777 E 1 Commented [WW(5]: Vapor Intrusion could potentially bean

PROTECTIVENESS STATEMENT

Protectiveness Statement:

OU1 & Sitewide Protectiveness Statement(s)

further explored to rule out explosivity hazard.

This second FYR determined that the remedy for OU1 is protective in the short-term. The landfill

cover prevents exposure to landfill waste and reduces the amount of contamination reaching the

groundwater. The perimeter fence restricts public access to the Site thereby protecting the integrity of
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contaminated groundwater. Institutional controls (deed restrictions) are in place at the landfill to
restrict potable groundwater use and future development of the property. In order for the remedy to be
protective in the long-term, additional source control and/or contingent measures need to be evaluated
and implemented to reduce 1,4-dioxane and THF concentrations in groundwater and prevent further
expansion of the groundwater plume. Additionally, groundwater ICs (groundwater ordinance) needs to
be implemented to prevent public exposure to contaminated groundwater.

VI NEXT REVIEW ..

The next five-year review report for the West KL Avenue Landfill Superfund Site is required
five years from the completion date of this review.
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APPENDIX A — EXISTING SITE INFORMATION

A. SITE CHRONOLOGY

Table 11 - Site Chronology

West KL Avenue Landfill operated as a private dump

B‘J«MWW‘ H‘.ﬁi‘; Hf'i@‘i’“ T

1955 to 1960

Initial discovery of VOC contamination in residential
drinking water wells

May 1979

Pre-NPL responses — Kalamazoo County placed two-foot
layer of mixed soil and clay over landfill; installed a water
main near the landfill just off of 4™ Street; connected 36
homes in area to municipal water, and replaced eleven
contaminated private wells with deeper wells

1980

Proposed NPL listing

December 30,1982

Final NPL listing

September 8, 1983

Superfund State Cooperative Agreement signed

June 30, 1985

EPA conducts RIFS

February 1986 to March 1990

Final RI/FS Report Completed

‘March 1990 (FS Report)

May 1989 (RI Report)

ROD signed

September 28, 1990

Remedial design starts (landfill)

September 18, 1992 (but later
put on hold while pre-design
investigations were being
completed). Remedial design
resumes in 2002

RD/RA Consent Decree signed

July 20, 1992
November 17, 1992 (entered in
federal court)

Landfill Deed Restrictions Recorded

April 19, 1994

KLA Group provides municipal water connections to 115 August 1999-January 2000)
residents in Spring Hills Subdivision

First ROD Amendment February 27,2003
Remedial design complete July 22, 2004
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Municipal Water Connections and residential well August — November 2004
abandonments along West KL, West Main, 2™ Street and 4%

Street :

On-site remedial action construction start August 23, 2004 (municipal
water hook-ups under 2003
ROD Amendment)

First CD Amendment Signed March 30, 2004
April 15, 2005 (entered in
federal court)

Municipal Water Connections and well abandonments June 2005

Second ROD Amendment Signed September 12, 2005

RA Construction Completion -Landfill Cap Construction December 2006
Completed

Preliminary Close-Out Report signed
December 20, 2006

Final Landfill Cap Construction Inspection April 30, 2007

Certification of Landfill Construction Completion June 19, 2007

Second CD Amendment Signed August 23, 2007
January 17, 2008 (entered in
federal court)

Interim Remedial Action Report Signed September 6, 2007

KLA Group extends water mains and provides municipal October 2, 2008 through
water to 13 homes along 1% Street. Residential private wells | December 5, 2008
abandoned and sealed

Landfill gas flare system fully operational May 23, 2008
First FYR May 11, 2009
O&M On-going

C. BACKGROUND

Physical Characteristics

The West KL Avenue Landfill Superfund Site (Site) is located in Oshtemo Township,
Kalamazoo County, Michigan, approximately three miles west of the incorporated boundary of
the City of Kalamazoo (See Appendix B, Figure 1). The Site is approximately 87 acres and is
bordered to the south by West KL Avenue.
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Land and Resource Use

The area surrounding the Site includes a mixture of farms, rural residential and undeveloped
property. The closest residents to the landfill are immediately to the southeast and southwest of
the landfill. Bonnie Castle Lake is located adjacent to the northeast corner of the landfill and
Dustin Lake is located on mile west of the Site. Springwood Lake is located within two miles of
the Site. The landfill sits above shallow and deep groundwater aquifers, separated by a thick
layer of clay-rich glacial till. Both aquifers supply drinking water for Kalamazoo County. The
shallow aquifer flows westerly and northwesterly toward Dustin Lake and Springwood Lake,
respectively.

The landfill property is zoned industrial and since the landfill has been capped, the future use of
the landfill must remain industrial. Dustin and Springwood Lakes are shallow lakes that are used
for recreational purposes such as fishing, boating, and swimming.

History of Contamination

The Site operated as a small, twenty acre private dump from about 1955 until 1960 when
Oshtemo Township acquired the initial parcel of property for use as a sanitary landfill.
Throughout the 1960s, the Township operated the landfill as a municipal landfill. In 1968,
Kalamazoo County entered into an agreement with Oshtemo Township to use the site as a
county-wide landfill. The County acquired additional acreage adjacent to the landfill to create
the present 87-acre landfill Site. From approximately 1968 to 1974, the landfill accepted
industrial, commercial and municipal waste. An estimated 5 million cubic yards of refuse,
including some bulk liquids and drummed chemical wastes were disposed of in the landfill. The
landfill was in operation until 1979 when it was closed by the Michigan Department of
Environmental Quality (MDEQ) due to the detection of VOCs in residential drinking water
supply wells downgradient of the Site.

The Site was finalized on the NPL on September 8, 1983.
Initial Response

In 1979, the Kalamazoo County Health Department began monitoring residential wells for the
MDEQ near the landfill. After the discovery of VOCs in residential wells, the MDEQ ordered
the County to provide an alternate water source to affected residents and to install an
impermeable cover over the landfill. In response, the County installed a new water main and
provided municipal water service connections to 36 homes along West KL Avenue and South
4th Street. The County also replaced eleven private residential wells with new wells that were
installed into the deeper uncontaminated aquifer. In 1980, the landfill was capped with a two
foot thick layer of soil and clay. The landfill is closed and has not received any waste since May
1979.

The EPA began a remedial investigation and feasibility study (RI/FS) at the Site in
February 1986 to investigate the nature and extent of contamination at the landfill and in the
groundwater. The RI was completed in May 1989 and the FS in March 1990. The RI/FS found
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that the groundwater contained VOCs and semi-volatile organic compounds (SVOCs). Major
contaminants included vinyl chloride, chloroethane, benzene, acetone and 1, 2-dichloroethane.
The RI/FS also found that a groundwater plume (area of contaminated groundwater) emanated
from the landfill and extended to the west and northwest approximately 1/3 mile downgradient of
the Site.

Basis for Taking Action

Hazardous substances or pollutants that have been released from the landfill include, but are not

limited to:
Soil: Polychlorinated Biphenyls (PCBs)

Groundwater: benzene, vinyl chloride, dichloroethane, lead, cadmium, zinc

Sediment: Polycyclic aromatic hydrocarbon (PAHs)

Contaminant Exposures

A baseline human health risk assessment was performed in 1989 to evaluate health risks posed
by exposure to landfill related contaminants. Actual or potential human exposure to
contaminants posed by drinking the groundwater is the primary contributor to human health risks
due to levels that exceed EPA’s risk management criteria (i.e., excess lifetime carcinogenic risk
exceeds the risk range of 1 x 10 to 1x 10 and/or non-carcinogenic hazards exceed a hazard
index (HI) quotient of 1) under reasonable exposure scenarios. At the time the risk assessment
was performed, potential carcinogenic risks were high for exposures to benzene, vinyl chloride
and dichloroethane in the site groundwater, as these compounds exceed Safe Drinking Water Act
maximum contaminant levels (MCLs), maximum contaminant level goals (MCLGs) above zero,
or other protective levels. Lead, cadmium and zinc levels are high and create a hazard index
greater than 1 for site groundwater. Risks associated with all other exposure pathways were
within EPA’s risk range of 1 x 10 to 1x 10 and/or non-carcinogenic hazards and do not pose a

health hazard.

Actual or potential environmental receptor exposures to PCBs in surface soil of the landfill and
to PAHs in sediments of Bonnie Castle and Dustin Lake were low. Concentrations of PCBs in
surface soil of the landfill were at concentrations below those associated with phytotoxic effects
in some species of plants. When the landfill was uncapped, PCB intake by robins and shrews
ingesting PCBs that accumulated in worms in landfill soil exceeded toxicity values for these
species: therefore, reproductive effects in some members of the population may have occurred.
However, impacts on these species are expected to have been negligible because a small number
of robins and shrews were using or inhabiting the landfill and reduced reproduction in a few
members of any population will have inconsequential (in an ecological sense) effects on the
reproduction of the population as a whole. PAHs in sediment of Bonnie Castle and Dustin Lake
are not at concentrations sufficient to impact aquatic life.
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D. REMEDIAL ACTIONS
Remedy Selection
Record of Decision

The EPA signed a ROD for the entire Site (OU1) on September 28, 1990. RAOs were
developed based on the data collected during the RI to aid in the development and screening of
remedial alternatives to be considered for the ROD. The RAOs developed were to: 1) reduce
and control potential risks to human health posed by exposure to contaminated groundwater and
landfill waste; and 2) to restore contaminated groundwater to State cleanup standards or Federal
drinking water standards, whichever is more stringent. RAOs remain the same in the 2003 and
2005 ROD Amendments discussed below.

The major components of the 1990 ROD include:

¢ [Installation of a perimeter fence to-protect the integrity of the landfill cap and restrict
public access to the site;

¢ Construction of a multi-layer hazardous waste landfill cap to prevent exposure to the
landfill waste and to reduce the amount of contamination reaching the groundwater;

e Pump and treat for contaminated groundwater until Michigan Act 307-Type B
groundwater cleanup standards or federal drinking water standards called MCLs and
MCLGs above zero, are met (this requirement was superseded by the 2005 ROD
Amendment)

e Continued long-term groundwater monitoring;

e Proper abandonment of residential drinking water wells that were replaced in the 1980s:
and

¢ Implementation of deed restrictions to prohibit future development of the landfill and
prohibit potable use of groundwater wells at the landfill and at homes within the area
south by West KL Avenue. See Appendix B, Figure 2 for location of the area subject to
deed restrictions under the 1990 ROD.

In October 1998, sampling by Kalamazoo County detected groundwater contamination in several
residential drinking water wells in the Springwood Hills subdivision located approximately one-
mile downgradient of the landfill. In response, the MDEDQ placed several homes on bottle
water temporarily. The KLLA Group also voluntarily agreed to pay to extend city water main and
provide municipal water service connections to all homes within the subdivision. The KLA
Group also began sampling residential wells on a routine basis to ensure that no residents were
drinking contaminated groundwater. As a result of this monitoring, a number of residential wells
along West KL Avenue and along 2™ Street were found to be contaminated; subsequently, these
homes were connected to city water. The KLA Group also performed a limited groundwater
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investigation (monitoring well installation) in this area to determine the extent of this previously
unknown contamination. Due to the findings of groundwater contamination in the Springwood
Hills subdivision, EPA amended the ROD.

First ROD Amendment

On February 27, 2003, EPA issued the First Amendment to the ROD. The 2003 ROD
Amendment required:

e Supplying municipal water to all homes within the newly created “2003 Municipal Water
Supply Area” (See Appendix B, Figure 3) and abandoning private drinking water wells at
each property (unless used for non-potable uses) supplied with city water to prevent
exposure to contaminated groundwater;

e Implementation of institutional controls such as a county ordinance to prohibit
installation of new drinking water wells within the 2003 Municipal Water Supply Area;
and

e Replacement of the Michigan Act 307 Type B groundwater cleanup standards in the 1990
ROD with the current residential groundwater cleanup standards established under Part
201 of the Natural Resources and Environmental Protection Act, 1994 PA 451, as
amended (formerly known as Michigan Act 307).

Based on the results of the pre-design studies conducted under the 199 Consent Decree (CD), the
KLA Group petitioned EPA to amend the groundwater remedy in the 1900 ROD. The proposed
amended remedy would rely upon natural attenuation of the groundwater plume instead of an
active pump and treat system. The KL A Group also proposed not to install the clay cap as
required by the 1990 ROD, but rather to leave the existing permeable cover in place to aid in the
natural degradation of contaminants in the groundwater and in the landfill wastes.

On April 17, 2002, EPA notified the KLLA Group that insufficient evidence was presented to
warrant amending the 1990 ROD as it relates to the requirement for an impermeable cap over the
landfill waste. However, the Agency allowed the KLLA Group an additional two years, not to
exceed April 4, 2004, during which the Group could generate and present additional information,
including alternative technology studies (e.g., sulfate addition pilot studies), it believed would
support a monitoring natural attenuation (MNA) groundwater remedy.

In early 2004, the contaminant, 1,4-dioxane was found in both monitoring and residential wells
above drinking water criteria. The detection of this compound at the downgradient edge of the
buffer zone established in the 2003 ROD Amendment necessitated and expansion of the buffer
zone at its downgradient edge to include properties an additional 1,000 feet downgradient.

The EPA subsequently amended the remedy selected by the 1990 ROD to incorporate the

findings of the KLLA Group’s natural attenuation studies and to address additional areas of
groundwater contamination beyond the area established by the 2003 ROD Amendment.
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Second ROD Amendment

On September 12, 2005, EPA issued a Second Amendment to the ROD. The 2005 ROD
Amendment:

e Replaced the 1990 ROD landfill cap design requirement for a two-foot thick clay layer
with a geosynthetic clay layer/flexible membrane liner, and the 12-inch drainage layer
with a geocomposite drainage layer. The amended cap design also reduced the two-foot
thick layer of clean fill to eighteen inches, and slightly reduced the landfill slope
requirements;

e Requires the supply of municipal water to all private well users (not currently supplied
with city water) within an expanded area called the “2005 expanded Municipal Water
Supply Area” (See Appendix B, Figure 4). This also includes the abandonment of private
drinking water wells at each property supplied with city water unless used for non-
potable uses;

e Requires implementation of a countywide groundwater IC ordinance on private drinking
water wells within the 2005 Municipal Water Supply Area to ensure that contaminated
groundwater is only used in ways that remain protective of human health. The county
ordinance would prohibit the installation of new drinking water wells but would allow
existing water wells to be retained if it is used solely for irrigation or other non-potable
uses and if approve by Kalamazoo County and MDEQ;

e Requires a minimum one-thousand (1,000) foot distance between the downgadient
boundary of the buffer zone and the location of any groundwater well with site-related
contaminants above groundwater cleanup standards. By linking the width of the buffer
zone to the location of site-related contaminants in groundwater, the 2005 ROD
eliminates the need for future ROD amendments should the aerial extent of the
groundwater plume change based on future sampling; and

e Replaced the active pump and treat groundwater remedy, selected by the 1990 ROD, with
MNA and contingent remedies if MNA is ineffective in remediating the groundwater
plume within a reasonable timeframe. The MDEQ did not concur with the 2005 ROD
Amendment selecting MNA as the groundwater remedy.

The 2005 ROD Amendment also required that an application be made to Kalamazoo County for
the establishment of a Groundwater Restricted Use Zone (GRUZ) ordinance. Upon approval by
the County, the groundwater ordinance would require all private well users within the GRUZ
(irrespective of whether their wells are screened in an uncontaminated or contaminated aquifer)
to connect to municipal water and abandon their private drinking water supply well, subject to
limited exceptions set forth in the Kalamazoo County Sanitary Code (i.e., irrigation wells,
groundwater monitoring wells, etc.) and then only if these exceptions were approved by
Kalamazoo County and MDEQ.
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Remedy Implementation

After issuance of the original ROD, the court entered a remedial action CD between EPA and the
PRPs in November 1992. One hundred twenty eight parties were signatories to the CD. Six
parties, collectively called the KLA Group, assumed primary responsibility for implementing the
- remedy under the CD. In accordance with the ROD and CD, the KLA Group installed a site
security fence in 1992 and began the remedial design (RD) of the remedy selected in the ROD.
However, the RD was put on hold later in 1993 pending further pre-RD groundwater
investigations. Early in the process, the scope of these studies expanded, with approval of EPA
and MDEQ, to investigate the potential for natural processes to attenuate or degrade the
contaminants in the groundwater. The remedial design of the landfill cap resumed in December
2002 and the design was completed in July 2004. During this time, pre-RD groundwater
investigation studies continued.

Prior to the 2003 ROD Amendment, the KLA Group voluntarily agreed to connect homes in the
Springwood Hills subdivision to city water due to the discovery of groundwater contamination.
Between 1999 and 20002, the KLLA Group connected 123 homes to city water. After the
issuance of the 2003 ROD Amendment, the court entered the first amendment to the CD in 2005,
whereby the KLLA Group agreed to provide city water to the remaining homes in the Springwood
Hills subdivision.

Between June 2004 and December 2006, the KLLA Group connected the remaining 89 homes to
city water in accordance with the 2005 CD Amendment. During this time, 98 residential wells
were sealed and properly abandoned. Since 1999, 212 residential properties were connected to
city water and 98 private wells professionally abandoned.

After issuance of the 2005 ROD Amendment, the court entered a second amendment to the CD
in 2008. Under this CD Amendment, the KLLA Group agreed to finish constructing the landfill
cap in accordance with the amended cap design in the 2005 ROD; to provide city water
connections to additional homes; implement MNA to treat contaminated groundwater with pump
and treat as a contingent groundwater remedy. In accordance with the 2005 ROD and 2008 CD
Amendment, the KLA Group completed the amended landfill cap construction. Landfill cap
construction began in September 2005 and was completed in October 2006, with a final
inspection occurring in April 2007. The Site reached construction completion with the signing of
the Preliminary Closeout Report in December 2006. No problems were encountered during the
construction. At that time, contaminants in the groundwater are expected to reach cleanup levels
within approximately ten to fifteen years. Although not required by the 2008 CD Amendment,
the KL A Group also converted the landfill passive gas system into an active gas
collection/destruction system. Part of the active gas collection system consists of a flare to treat
the collected landfill gas. Installation of the flare started in October 2007 and was completed in
June 2008.

Since issuance of the 2005 ROD Amendment, the boundary of the water supply area was
expanded again to include additional residential properties further downgradient based on
groundwater sampling data collected in April/May 2007 and October 2007. The 2007 Municipal
Water Supply Area is in Appendix B, Figure 5. Although a new water supply area was
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established, a ROD Amendment was not necessary. This is because the 2005 ROD Amendment
required a minimum 1,000 foot distance between the downgradient boundary of the buffer zone
and the location of any groundwater well with site-related contaminants above groundwater
cleanup standards. By linking the width of the buffer zone to the location of site-related
contaminants in groundwater, the 2005 ROD Amendment eliminated the need for future ROD
Amendments should the aerial extent of the groundwater plume.

Between October and December 2008, the KLA Group connected 14 additional homes along 1%
Street to city water and abandoned 13 private wells within the 2007 Municipal Water Supply
Area.

In 2009, the KLA Group extended municipal water mains along West Main (M-43), and
residents on West Main between Wickford and 1% Street were connected to municipal water. In
2010, The KLA Group conducted additional hydrogeologic investigations to define the extent of
the groundwater plume near Van Kal Street. Five permanent monitoring wells were installed
and are monitored semi-annually or annually as part of the RA monitoring program to evaluate
the effectiveness of the MNA remedy. In 2011, municipal water connections were provided to
26 residential properties along West Main Street (M-43), Van Kal Street, West J Avenue,
Almena Drive and Wickford Drive. In September 2012, two additional residents on Wickford
Drive were connected to municipal water. In 2013, seven residences along West Main and
Wickford Drive were connected to municipal water. As of December 2013, a total of 296
residences have been connected to municipal water.

A complete list of remedy implementation activities from 2009-2013 is provided in Table 2,
under Section II of this FYR.
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APENDIX B — ADDITIONAL SITE INFORMATION

Figures :
1. Site Location Map
2. Location of Area Subject to Deed Restrictions under 1990 ROD
3. 2003 Municipal Water Supply Area
4. 2005 Municipal Water Supply Area
5. 2007 Municipal Water Supply Area
6. 2013 Proposed Groundwater Restricted Use Zone Subject to Groundwater Ordinance _ - -
7. Spring 2011 Isoconcentration Maps for 1,4-dioxane and THF - w@m . h?%ﬁj@%
8. Spring 2012 Isoconcentration Maps for 1,4-dioxane and THF - -
9. Spring 2013 Isoconcentration Maps for 1,4-dioxane and THF
Attachments
1. Declaration of Restrictive Covenant and Environmental Protection Easement,
2. Estimated Mass Removed through Gas Collection System/Flare (2009 — 2013)
3. Trend charts for P-53 & P-49 (2002-2013) -
4. Trend charts for P-66 & P-67 (2006-2013) -
5. Trend charts for 826 Wickford (2006-2009) -
6. Trend charts for P-70 & P-71 (2010/2011-2013)
7. Updated Residential Monitoring List '
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APENDIX C
DOCUMENTS REVIEWED FOR SECOND FIVE YEAR REVIEW

Decision Documents

Record of Decision dated September 28, 1990
First ROD Amendment dated February 27, 2003
Second ROD Amendment dated September 12, 2005

Residential Monitoring Program - Data Summary Report

2010 Annual Residential Monitoring Report dated August 5, 2010
2011 Annual Residential Monitoring Report dated June 17, 2011
2012 Annual Residential Monitoring Report dated June 12, 2012
2013 Annual Residential Monitoring Report -June 11, 2013

Oct. 2009 Semi-Annual Residential Monitoring Event dated January 29, 2010

Fall 2010 Semi-Annual Residential Monitoring Report dated November 29, 2010

Fall 2011 Semi-Annual Residential Monitoring Report dated December 7, 2011

Fall 2011 Updated Semi-Annual Residential Monitoring Report dated December 14, 2011
Fall 2013 Semi-Annual Residential Monitoring Report dated November 26, 2013
Updated Residential Monitoring List dated June 11, 2013

RA Activities Groundwater Sampling — Data Summary Report

Hydrogeologic Investiagtions
Groundwater Performance Monitoring, Initial 5 Year MNA Evaluation dated December 22,

2010.

Fall 2009 Additional Hydrogeologic Investigation and RD/RA Semi-annual groundwater
monitoring dated February 5, 2010

Fall 2011 Additional Hydrogeologic Investigations and RA Monitoring dated December 14,
2011

Annual RA Data Summary Reports
Spring 2011 Annual RA (MNA) Groundwater Monitoring DSR dated June 27, 2011

Spring 2012 Revised Annual RA (MNA) Groundwater Monitoring DSR dated July 19, 2012
Spring 2013 Annual RA (MNA) Groundwater Monitoring DSR dated June 13, 2013

Semi-Annual RA Data Summary Reports
Fall 2012 Semi-Annual RA Groundwater Monitoring, DSR dated December 4, 2012

Fall 2013 Semi-Annual RA Groundwater and Monitoring and Well Installation dated December
6,2013
Quarterly RA Groundwater Monitoring Report dated March 16, 2012
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RA Progress Reports
Semi-Annual Progress Report (July to December 2009) dated January 29, 2010

Annual Progress Report for 2010 dated December 14, 2010 - - W:f%::}: -
Semi-Annual Progress Report for (July to December 2010) dated January 28, 2011 - ’”’%‘?%z?ﬁ%%zﬁﬁ?;»&*

Semi-Annual Progress Report (January — June 2011) dated August 1, 2011

Semi-Annual Progress Report (July to December 2011) dated January 25, 2012

Semi-Annual Progress Report for (January to June 2012) dated July 27, 2012 (in AR under 2™
Semi-Annual Progress Report for (July to December 2012) dated January 29, 2013
Semi-Annual Progress Reports (January 1-June 30, 2013) dated July 19, 2013

Semi-Annual Progress Report (July to December 2013) dated January 21, 2014

Annual Progress Report for 2013 dated December 16, 2013)
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2010-2011 Municipal Water Main Extension, Water Service Connections & Well Closing dated
January 30, 2012
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